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Abstract of JP8337654 

PURPOSE: To obtain a chemisorption method whereby a 
chemisorption film is produced at a practically enough 
reaction rate without generating noxious hydrochloric acid 
gas by bringing a soln. contg. an alkoxysilane surfactant, a 
nonaq. solvent having no active hydrogen atom, and a 
silanol condensation catalyst into contact with the surface of 
a substrate to form a chemisorption film covalently bonded 
to the surface through siloxane bonds. CONSTITUTION: A 
water- and oil-repellent monomolecular chemisorption film 
3 having a thickness of about 1 .5nm and covalently bonded 
to the surface of a blue plate glass 1 is formed by immersing 
the glass in a chemisorption fluid comprising 5wt.% CF3 
(CF2 )7 (CH2 )2 Si(OCH3 )3 as an alkoxysilane surfactant, 
0.1wt.% di-n-butyltin diacetate as a silanol condensation 
catalyst, and 94.9wt.% n-decane as a nonaq. solvent having 
no active hydrogen atom in a dry atmosphere, taking the 
glass out of the fluid, washing it well with chloroform, and 
reacting it with water in the air. 
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This invention relates to a method for manufacturing a chemically adsorbed film on the surface of a substrate 
comprising active hydrogens via siloxane bonding and a chemically adsorbent solution for using therefor. More 
particularly, this invention relates to a method for manufacturing a chemically adsorbed film using an alkoxysilane 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the chemisorption film characterized by forming the chemisorption film 
which the mixed solution which includes at least an alkoxysilane system surfactant, the nonaqueous solvent 
which does not contain active hydrogen, and a silanol condensation catalyst in the approach of forming the 
shemisorption film in the front face of the base material containing active hydrogen was contacted on said base 
material front face, and carried out covalent bond to said base material front face through siloxane association. 
[Claim 2] In the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen at least An alkoxysilane system surfactant. By contacting a mixed solution including the 
nonaqueous solvent which does not contain active hydrogen, and a silanol condensation catalyst on said base 
material front face, making said base material front face carry out covalent bond of said surfactant molecule 
through siloxane association, and subsequently washing with the solvent of a non-drainage system The 
manufacture approach of the chemisorption film according to claim 1 which forms in a base material front face 
the coat of the shape of a monomolecular film which consists of said surfactant molecule which carried out 
covalent bond through siloxane association. 

[Claim 3] In the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen at least An alkoxysilane system surfactant, A mixed solution including the nonaqueous solvent 
which does not contain active hydrogen, and a silanol condensation catalyst After making said base material 
Front face contact, making said base material front face carry out covalent bond of said surfactant through 
siloxane association and evaporating the solvent of said non-drainage system, by making it react with water The 
manufacture approach of the chemisorption film according to claim 1 which forms in a base material front face 
the coat of the shape of polymer film which carried out covalent bond through siloxane association. 
[Claim 4] In the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen Hexa alkoxy disiloxane, At least one silane system surfactant chosen from OKUTA alkoxy 
trisiloxane, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, A mixed solution including the nonaqueous 
solvent which does not contain active hydrogen, and a silanol condensation catalyst Said base material front 
face is made to contact, and the inner layer film which consists of siloxane system chemisorption film which 
carried out covalent bond through siloxane association is formed in said base material front face. Subsequently 
The 2nd alkoxysilane system surfactant, A mixed solution including the nonaqueous solvent which does not 
contain active hydrogen, and a silanol condensation catalyst The manufacture approach of the chemisorption 
film characterized by making the inner layer film on said front face of a base material contact, and forming in said 
inner layer film front face the outer envelope which consists of said chemisorption film of the 2nd alkoxysilane 
system surfactant molecule which carried out covalent bond through siloxane association. 
[Claim 5] In the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen Hexa alkoxy disiloxane, At least one silane system surfactant chosen from OKUTA alkoxy 
trisiloxane, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, A mixed solution including the nonaqueous 
solvent which does not contain active hydrogen, and a silanol condensation catalyst Make said base material 
front face contact, and said base material front face is made to carry out covalent bond of said silane system 
surfactant molecule through siloxane association. The siloxane system inner layer film of the shape of a 
chemisorption monomolecular film which carried out covalent bond through siloxane association is formed in a 
base material front face by washing with the solvent of a non-drainage system. Subsequently Next, the 2nd 
alkoxysilane system surfactant, A mixed solution including the nonaqueous solvent which does not contain active 
hydrogen, and a silanol condensation catalyst is contacted on the inner layer film on said front face of a base 
material. Covalent bond of said 2nd alkoxysilane system surfactant molecule is carried out through siloxane 
association. Next, the manufacture approach of the chemisorption film according to claim 4 which forms in said 
base material front face the outer envelope of said 2nd alkoxysilane system surfactant molecule of the shape of 
a chemisorption monomolecular film which carried out covalent bond through siloxane association by washing 
with the solvent of a non-drainage system. 

[Claim 6] In the approach of forming the chemisorption film in the front face of the base material containing 



active hydrogen Hexa alkoxy disiloxane, At least one silane system surfactant chosen from OKUTA alkoxy 
trisiloxane;, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, A mixed solution including a nonaqueous 
solvent without active hydrogen and a silanol condensation catalyst is contacted on said base material front 
face. Said base material front face is made to carry out covalent bond of said silane system surfactant molecule 
through siloxane association. The siloxane system inner layer film of the shape of a chemisorption 
monomolecular film which carried out covalent bond through siloxane association is formed in a base material 
front face by washing with the solvent of a non-drainage system. Subsequently Next, the 2nd alkoxysilane 
system surfactant, A mixed solution including a nonaqueous solvent without active hydrogen and a silanol 
condensation catalyst is contacted on said base material front face. By making the alkoxy group of the 2nd 
alkoxysilane system surfactant which remained in the front face react with water, after making said base 
material front face carry out covalent bond of said surfactant molecule through siloxane association and 
evaporating the solvent of said non-drainage system The manufacture approach of the chemisorption film 
according to claim 4 which forms in a base material front face the outer envelope which consists of 
chemisorption film of said 2nd alkoxysilane system surfactant molecule of the shape of polymer film which 
carried out covalent bond through siloxane association. 

[Claim 7] In the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen Hexa alkoxy disiloxane, At least one silane system surfactant chosen from OKUTA alkoxy 
trisiloxane, a dialkoxy silane, trialkoxysilane, and a tetra-alkoxysilane system surfactant, A mixed solution 
including a nonaqueous solvent without active hydrogen, and a silanol condensation catalyst By making the 
alkoxy group of the surfactant molecule which remained in the front face react with water, after making said 
base material front face contact, making said base material front face carry out covalent bond of said silane 
system surfactant through siloxane association and evaporating the solvent of said non-drainage system The 
polysiloxane system inner layer film which carried out covalent bond through siloxane association is formed in a 
base material front face. Subsequently The 2nd alkoxysilane system surfactant, Contact a mixed solution 
including a nonaqueous solvent without active hydrogen, and a silanol condensation catalyst on the inner layer 
film on said front face of a base material, and covalent bond of said 2nd alkoxysilane system surfactant molecule 
is carried out through siloxane association. Subsequently, the manufacture approach of the chemisorption film 
according to claim 4 which forms in said base material front face the outer envelope of said 2nd alkoxysilane 
system surfactant molecule of the shape of a chemisorption monomolecular film which carried out covalent bond 
through siloxane association by washing with the solvent of a non-drainage system. 

[Claim 8] In the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen Hexa alkoxy disiloxane, At least one silane system surfactant chosen from OKUTA alkoxy 
trisiloxane, a dialkoxy silane, trialkoxysilane, and a tetra-alkoxysilane system surfactant, A mixed solution 
ncluding a nonaqueous solvent without active hydrogen and a silanol condensation catalyst is contacted on said 
Dase material front face. By making the alkoxy group of the surfactant molecule which remained in the front face 
-eact with water, after making said base material front face carry out covalent bond of said silane system 
surfactant molecule through siloxane association and evaporating the solvent of said non-drainage system The 
Dolysiloxane system inner layer film which carried out covalent bond through siloxane association is formed in a 
sase material front face. Subsequently The 2nd alkoxysilane system surfactant, A mixed solution including a 
lonaqueous solvent without active hydrogen and a silanol condensation catalyst is contacted on the inner layer 
ilm on said front face of a base material. By making the alkoxy group of the 2nd alkoxysilane surfactant 
nolecule which remained in the front face react with water, after carrying out covalent bond of said surfactant 
nolecule through siloxane association and evaporating the solvent of said non-drainage system The manufacture 
approach of the chemisorption film according to claim 4 which forms in the inner layer film front face on the 
ront face of a base material the outer envelope which consists of chemisorption film of said 2nd alkoxysilane 
system surfactant molecule of the shape of polymer film which carried out covalent bond through siloxane 
association. 

.Claim 9] In the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen Hexa alkoxy disiloxane, At least one silane system surfactant chosen from OKUTA alkoxy 
risiloxane, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, The manufacture approach of the 
chemisorption film characterized by forming the siloxane system chemisorption film which the mixed solution 
ncluding the nonaqueous solvent which does not contain active hydrogen, and a silanol condensation catalyst 
vas contacted on said base material front face, and carried out covalent bond to said base material front face 
hrough siloxane association. 

Claim 10] In the approach of forming the chemisorption film in the front face of the base material containing 
ictive hydrogen Hexa alkoxy disiloxane, At least one silane system surfactant chosen from OKUTA alkoxy 
risiloxane, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, A mixed solution including the nonaqueous 
solvent which does not contain active hydrogen, and a silanol condensation catalyst Make said base material 
ront face contact, and said base material front face is made to carry out covalent bond of said silane system 
;urfactant molecule through siloxane association. Next, the manufacture approach of the chemisorption film 



according to claim 9 characterized by forming in a base material front face the siloxane system film of the shape 
of a chemisorption monomolecular film which carried out covalent bond through siloxane association by washing 
with the solvent of a non-drainage system. 

[Claim 11] In the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen Hexa alkoxy disiloxane, At least one silane system surfactant chosen from OKUTA alkoxy 
trisiloxane, a dialkoxy silane, trialkoxysilane, and a tetra-alkoxysilane system surfactant, A mixed solution 
including a nonaqueous solvent without active hydrogen, and a silanol condensation catalyst By making the 
alkoxy group of the surfactant molecule which remained in the front face react with water, after making said 
Dase material front face contact, making said base material front face carry out covalent bond of said silane 
system surfactant through siloxane association and evaporating the solvent of said non-drainage system The 
manufacture approach of the chemisorption film according to claim 9 characterized by forming in a base material 
front face the polysiloxane system film which carried out covalent bond through siloxane association. 
[Claim 1 2] The manufacture approach of the chemisorption film according to claim 1 to 1 1 that a silanol 
condensation catalyst is at least one matter chosen from a carboxylic-acid metal salt, a carboxylate metal salt, 
a carboxylic-acid metal salt polymer, a carboxylic-acid metal salt chelate, titanate, and titanate chelates. 
[Claim 13] A silanol condensation catalyst The 1st tin of an acetic acid, a dibutyl tin JIRAU rate, dibutyl tin 
JIOKUTETO, Dibutyl tin diacetate, a dioctyl tin JIRAU rate, dioctyl tin JIOKUTETO, Dioctyl tin diacetate, 
JIOKUTAN **** 1 tin, naphthenic-acid lead, naphthenic-acid cobalt, 2-ethyl hexene iron oxide, a dioctyl tin 
8ISU0KU dust thioglycolic acid ester salt, A dioctyl tin maleate salt, a dibutyl tin maleate polymer, A dimethyl tin 
nercaptopropionic acid salt polymer, dibutyl tin bis-acetyl acetate, The manufacture approach of the 
chemisorption film according to claim 1 to 1 2 which is at least one chosen from dioctyl tin bis-acetyl laurate, 
tetrabuthyl titanate, tetra-nonyl titanate, and screw (acetyl acetdnyl) G propyl titanate. 

[Claim 14] The manufacture approach of the chemisorption film according to claim 1 to 13 that an alkoxysilane 
surfactant contains a carbon fluoride radical. 

[Claim 15] the alkoxysilane surfactant containing a carbon fluoride radical — CF3-(CF2) n-(R) m-SiXp(OA)3-p 
[n — 0 or an integer — ) The substituent in which R contains an alkylene group, a vinylene radical, an ethynylene 
group, an arylene radical, silicon, or an oxygen atom, 0 or 1, and X m H, an alkyl group, an alkoxyl group, a 
fluorine-containing alkyl group, or the substituent of a fluorine-containing alkoxy group, A is an alkyl group and p 
s 0, 1, 2, or CF3COO-(CH2) w-SiXp(OA)3-p (it is here). For an integer and X, w is the manufacture approach of 
:he chemisorption film according to claim 14 which is the matter by which H, an alkyl group, an alkoxyl group, a 
luorine-containing alkyl group or the substituent of a fluorine-containing alkoxy group, and A are expressed with 
an alkyl group, and p is expressed with 0, 1 , or 2. 

[Claim 16] The manufacture approach of the chemisorption film according to claim 1 to 15 that a base material 
s at least one chosen from a metal, the ceramics, glass, plastics, paper, fiber, and leather. 
[Claim 17] The manufacture approach of the chemisorption film according to claim 16 that plastics or fiber 
processes and hydrophilic-property-izes a front face in the plasma or corona ambient atmosphere containing 
Dxygen beforehand. 

[Claim 18] The manufacture approach of the chemisorption film according to claim 1 to 17 that the solvent of a 
ion-drainage system is the hydrocarbon system solvent or carbon fluoride system solvent which does not 
contain water. 

[Claim 1 9] Chemisorption liquid which is a mixed solution which includes at least an alkoxysilane system 
surfactant, the nonaqueous solvent which does not contain active hydrogen, and a silanol condensation catalyst. 
[Claim 20] Chemisorption liquid according to claim 19 whose silanol condensation catalyst is at least one matter 
chosen from a carboxylic-acid metal salt, a carboxylate metal salt, a carboxylic-acid metal salt polymer, a 
:arboxylic-acid metal salt chelate, titanate, and titanate chelates. 

'Claim 21] A silanol condensation catalyst The 1st tin of an acetic acid, a dibutyl tin JIRAU rate, dibutyl tin 
JIOKUTETO, Dibutyl tin diacetate, a dioctyl tin JIRAU rate, dioctyl tin JIOKUTETO, Dioctyl tin diacetate, 
JIOKUTAN **** 1 tin, naphthenic-acid lead, naphthenic-acid cobalt, 2-ethyl hexene iron oxide, a dioctyl tin 
3ISUOKU dust thioglycolic acid ester salt, A dioctyl tin maleate salt, a dibutyl tin maleate polymer, A dimethyl tin 
nercaptopropionic acid salt polymer, dibutyl tin bis-acetyl acetate, Chemisorption liquid according to claim 1 9 
vhich is at least one chosen from dioctyl tin bis-acetyl laurate, tetrabuthyl titanate, tetra-nonyl titanate, and 
>crew (acetyl acetonyl) G propyl titanate. 

£laim 22] Chemisorption liquid according to claim 19, 20, or 21 with which an alkoxysilane surfactant contains a 
carbon fluoride radical. 

iCIaim 23] the alkoxysilane surfactant containing a carbon fluoride radical — CF3-(CF2) n-(R) m-SiXp(OA)3-p 
n — 0 or an integer — ) The substituent in which R contains an alkylene group, a vinylene radical, an ethynylene 
{roup, an arylene radical, silicon, or an oxygen atom, 0 or 1, and X m H, an alkyl group, an alkoxyl group, a 
luorine-containing alkyl group, or the substituent of a fluorine-containing alkoxy group, A is an alkyl group and p 
s 0, 1 , 2, or CF3COO-(CH2) w-SiXp(OA)3-p (it is here). For an integer and X, w is chemisorption liquid 
iccording to claim 22 which is the matter by which H, an alkyl group, an alkoxyl group, a fluorine-containing alkyl 



group or the substituent of a fluorine-containing alkoxy group, and A are expressed with an alkyl group, and p is 
expressed with 0, 1 , or 2. 

[Claim 24] Chemisorption liquid according to claim 19 to 23 whose solvent of a non-drainage system is the 
hydrocarbon system solvent or carbon fluoride system solvent which does not contain water. 
[Claim 25] Chemisorption liquid used for the manufacture approach of the chemisorption film according to claim 
1 or 19 that the moisture regain of a mixed solution is 10 ppm or less, and this. 

[Claim 26] Chemisorption liquid which the abundance of an alkoxysilane system surfactant uses for the 
manufacture approach of the chemisorption film according to claim 1 or 19 and this which are the range whose 
abundance of the nonaqueous solvent with which the abundance of 0.1 - 30 % of the weight and a silanol 
condensation catalyst does not contain active hydrogen 0.0001 to 7.5% of the weight is 62.5 - 99.8999 % of the 
weight when a mixed solution is made into 100 % of the weight. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the chemisorption liquid used for the manufacture approach and 
this which form the chemisorption film in a front face through siloxane association on the front face of the base 
material containing active hydrogen. It is related with the chemisorption liquid used for the manufacture 
approach of the chemisorption film using an alkoxysilane system surfactant, a nonaqueous solvent, and a silanol 
condensation catalyst, and this in more detail. 
[0002] 

[Description of the Prior Art] It is requested in the field with various reforming [ for the purpose of the front 
face of base materials, such as plastics, a metal, ceramics, fiber, wood, concrete, and a painted surface, ]. 
[0003] In order to give the approach and antifouling property which coat polyvinyl alcohol in order to give the 
approach and hydrophilic property which coat a wax in order to give the approach and lubricity which will coat a 
Fluorine-containing silane coupling agent etc. as an approach of reforming the front face of a macromolecule in 
order to give water repellence and oil repellency, for example if a macromolecule is raised as an example, 
generally the coating approaches, such as the approach of coating the suspension of a fluorocarbon system 
polymer, are learned well. 

[0004] However, the coating film obtained by the conventional approach had the technical problem that the 
coating film will exfoliate from a base and the surface treatment effectiveness will be lost, when it was weak, and 
the front face was wiped or the bonding strength with the base containing a macromolecule repeated washing 
bywater with cloth. Moreover, since the molecule had turned to the random direction, the conventional coating 
film had the technical problem that the coating film had many pinholes and sufficient property was not 
demonstrated. Further for example, by the coating film of a fluorocarbon system polymer, there was also a 
technical problem that it could not be used since it is lacking in transparency in the transparent plastic optical 
material as which transparency is required strongly. 

[0005] Then, two or more proposals of the manufacture approach of a chemisorption monomolecular film that 
peeling resistance is high and the thickness of nanometer order, i.e., transparency, spoils neither the gloss on the 
Front face of a base material nor the transparency of a base material highly by the pinhole free-lancer are made 
by this invention persons (JP,4-1 32637,A, JP,4-221630,A, JP,4-367721,A, etc.). 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the manufacture approach of the conventional 
chemisorption monomolecular film formed the coat at the demineralization acid reaction of the surfactant of a 
chlorosilicane system, and the active hydrogen on the front face of a base material, it had the very large problem 
that hydrochloric acid gas harmful at the time of film manufacture was generated. Moreover, although the 
attempt of carrying out the dealcoholization reaction of the alkoxysilane surfactant, and forming a molecular film 
also occurred, there was a problem that a reaction rate could not perform film formation easily late. Moreover, 
although use of a dealcoholization catalyst is also considered, there is a problem of a surfactant constructing a 
bridge itself with the moisture in air, and deactivating, only by a dealcoholization catalyst adding. That is, when 
water comes to be contained in a finishing agent, before reacting with a base material front face, a surfactant 
constructs a bridge itself, and there is a problem that the reaction in the solid-liquid interface on the front face 
of a base material is checked, and the chemisorption film becomes impossible easily. 

[0007] Hydrochloric acid gas harmful at the time of film manufacture is not generated, but this invention also 
aims a reaction rate at offering the chemisorption liquid which comes out of enough practical and which is used 
For the manufacture approach of a certain chemisorption film, and this in order to solve the technical problem of 
said conventional technique. 
[0008] 

[Means for Solving the Problem] In order to attain said purpose, the manufacture approach of the chemisorption 
film of this invention is characterized by forming the chemisorption film which the mixed solution which includes 
at least an alkoxysilane system surfactant, the nonaqueous solvent which does not contain active hydrogen, and 



a silanol condensation catalyst was contacted on said base material front face, and carried out covalent bond to 
said base material front face through siloxane association in the approach of forming the chemisorption film in 
the front face of the base material containing active hydrogen. 

[0009] Moreover, it sets to the approach of forming the chemisorption film in the front face of the base material 
containing active hydrogen. The nonaqueous solvent which does not contain an alkoxysilane system surfactant 
and active hydrogen at least. By contacting a mixed solution including a silanol condensation catalyst on said 
case material front face, making said base material front face carry out covalent bond of said surfactant 
-nolecule through siloxane association, and subsequently washing with the solvent of a non-drainage system The 
coat of the shape of a monomolecular film which consists of said surfactant molecule which carried out covalent 
cond through siloxane association can also be formed in a base material front face. If it is made this appearance, 
the coat of the shape of a monomolecular film which consists of a surfactant which carried out covalent bond 
:hrough siloxane association can be efficiently formed in a base material front face. 

]0010] Moreover, it sets to the approach of forming the chemisorption film in the front face of the base material 
containing active hydrogen. The nonaqueous solvent which does not contain an alkoxysilane system surfactant 
and active hydrogen at least, After contacting a mixed solution including a silanol condensation catalyst on said 
case material front face, making said base material front face carry out covalent bond of said surfactant through 
siloxane association and evaporating the solvent of said non-drainage system, by making it react with water The 
coat of the shape of polymer film which carried out covalent bond through siloxane association can also be 
: ormed in a base material front face. If it is made this appearance, the coat of the shape of polymer film which 
consists of a surfactant which carried out covalent bond through siloxane association can be efficiently formed 
n a base material front face. 

#01 1] Moreover, it sets to the approach of forming the chemisorption film in the front face of the base material 
containing active hydrogen. At least one silane system surfactant chosen from hexa alkoxy disiloxane, OKUTA 
alkoxy trisiloxane, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, A mixed solution including the 
nonaqueous solvent which does not contain active hydrogen, and a silanol condensation catalyst Said base 
naterial front face is made to contact, and the inner layer film which consists of siloxane system chemisorption 
ilm which carried out covalent bond through siloxane association is formed in said base material front face. 
Subsequently The 2nd alkoxysilane system surfactant, The outer envelope which consists of said chemisorption 
ilm of the 2nd alkoxysilane system surfactant molecule which the mixed solution including the nonaqueous 
solvent which does not contain active hydrogen, and a silanol condensation catalyst was contacted on the inner 
ayer film on said front face of a base material, and carried out covalent bond to said inner layer film front face 
ihrough siloxane association can be formed and **(ed). If it is made this appearance, the chemisorption 
nonomolecular-film-like siloxane system inner layer film and the chemisorption film of the two-layer structure 
containing the outer envelope made with said 2nd chemisorption monomolecular-film-like alkoxysilane system 
surfactant can be manufactured efficiently. 

#01 2] Moreover, the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen is faced. At least one silane system surfactant chosen from hexa alkoxy disiloxane, OKUTA 
alkoxy trisiloxane, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, A mixed solution including the 
lonaqueous solvent which does not contain active hydrogen, and a silanol condensation catalyst Make said base 
naterial front face contact, and said base material front face is made to carry out covalent bond of said silane 
system surfactant molecule through siloxane association. The siloxane system inner layer film of the shape of a 
chemisorption monomolecular film which carried out covalent bond through siloxane association is formed in a 
>ase material front face by washing with the solvent of a non-drainage system. Subsequently Next, the 2nd 
alkoxysilane system surfactant, A mixed solution including the nonaqueous solvent which does not contain active 
lydrogen, and a silanol condensation catalyst is contacted on the inner layer film on said front face of a base 
naterial. Covalent bond of said 2nd alkoxysilane system surfactant molecule is carried out through siloxane 
association. Next, the outer envelope of said 2nd alkoxysilane system surfactant molecule of the shape of a 
chemisorption monomolecular film which carried out covalent bond through siloxane association can also be 
brmed in said base material front face by washing with the solvent of a non-drainage system. If it is made this 
ippearance, the chemisorption monomolecular-film-like siloxane system inner layer film and the chemisorption 
ilm of the two-layer structure containing the outer envelope made with said 2nd chemisorption monomolecular- 
ilm-like alkoxysilane system surfactant can be manufactured efficiently. 

#01 3] Moreover, it sets to the approach of forming the chemisorption film in the front face of the base material 
containing active hydrogen. At least one silane system surfactant chosen from hexa alkoxy disiloxane, OKUTA 
ilkoxy trisiloxane, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, A mixed solution including a 
lonaqueous solvent without active hydrogen and a silanol condensation catalyst is contacted on said base 
naterial front face. Said base material front face is made to carry out covalent bond of said silane system 
;urfactant molecule through siloxane association. The siloxane system inner layer film of the shape of a 
chemisorption monomolecular film which carried out covalent bond through siloxane association is formed in a 



Dase material front face by washing with the solvent of a non-drainage system. Subsequently Next, the 2nd 
alkoxysilane system surfactant, A mixed solution including a nonaqueous solvent without active hydrogen and a 
silanol condensation catalyst is contacted on said base material front face. By making the alkoxy group of the 
2nd alkoxysilane system surfactant which remained in the front face react with water, after making said base 
naterial front face carry out covalent bond of said surfactant molecule through siloxane association and 
evaporating the solvent of said non-drainage system It is desirable to form in a base material front face the 
Duter envelope which consists of chemisorption film of said 2nd alkoxysilane system surfactant molecule of the 
shape of polymer film which carried out covalent bond through siloxane association. If it is made this appearance, 
the chemisorption film of the two-layer structure containing the outer envelope which consists of chemisorption 
Tjonomolecular-film-like siloxane system inner layer film and chemisorption film made with said 2nd polymer 
film-like alkoxysilane system surfactant can be manufactured efficiently. 

!0014] Moreover, it sets to the approach of forming the chemisorption film in the front face of the base material 
containing active hydrogen. At least one silane system surfactant chosen from hexa alkoxy disiloxane, OKUTA 
alkoxy trisiloxane, a dialkoxy silane, trialkoxysilane, and a tetra-alkoxysilane system surfactant, A mixed solution 
ncluding a nonaqueous solvent without active hydrogen, and a silanol condensation catalyst By making the 
alkoxy group of the surfactant molecule which remained in the front face react with water, after making said 
case material front face contact, making said base material front face carry out covalent bond of said silane 
system surfactant through siloxane association and evaporating the solvent of said non-drainage system The 
Dolysiloxane system inner layer film which carried out covalent bond through siloxane association is formed in a 
Dase material front face. Subsequently The 2nd alkoxysilane system surfactant, Contact a mixed solution 
ncluding a nonaqueous solvent without active hydrogen, and a silanol condensation catalyst on the inner layer 
Film on said front face of a base material, and covalent bond of said 2nd alkoxysilane system surfactant molecule 
s carried out through siloxane association. Subsequently, the outer envelope of said 2nd alkoxysilane system 
surfactant molecule of the shape of a chemisorption monomolecular film which carried out covalent bond 
through siloxane association can also be formed in said base material front face by washing with the solvent of a 
non-drainage system. If it is made this appearance, the polysiloxane system inner layer film and the 
chemisorption film of the two-layer structure containing the outer envelope made with said 2nd chemisorption 
nonomolecular-film-like alkoxysilane system surfactant can be manufactured efficiently. 

[0015] Moreover, it sets to the approach of forming the chemisorption film in the front face of the base material 
containing active hydrogen. At least one silane system surfactant chosen from hexa alkoxy disiloxane, OKUTA 
alkoxy trisiloxane, a dialkoxy silane, trialkoxysilane, and a tetra-alkoxysilane system surfactant, A mixed solution 
ncluding a nonaqueous solvent without active hydrogen and a silanol condensation catalyst is contacted on said 
Dase material front face. By making the alkoxy group of the surfactant molecule which remained in the front face 
"eact with water, after making said base material front face carry out covalent bond of said silane system 
surfactant molecule through siloxane association and evaporating the solvent of said non-drainage system The 
Dolysiloxane system inner layer film which carried out covalent bond through siloxane association is formed in a 
Dase material front face. Subsequently The 2nd alkoxysilane system surfactant, A mixed solution including a 
nonaqueous solvent without active hydrogen and a silanol condensation catalyst is contacted on the inner layer 
Film on said front face of a base material. By making the alkoxy group of the 2nd alkoxysilane surfactant 
nnolecule which remained in the front face react with water, after carrying out covalent bond of said surfactant 
molecule through siloxane association and evaporating the solvent of said non-drainage system The outer 
envelope which consists of chemisorption film of said 2nd alkoxysilane system surfactant molecule of the shape 
Df polymer film which carried out covalent bond through siloxane association can also be formed in the inner 
ayer film front face on the front face of a base material. If it is made this appearance, the polysiloxane system 
nner layer film and the chemisorption film of the two-layer structure containing the outer envelope made with 
said 2nd polymer-like alkoxysilane system surfactant can be manufactured efficiently. 

[0016] Moreover, it sets to the approach of forming the chemisorption film in the front face of the base material 
containing active hydrogen. At least one silane system surfactant chosen from hexa alkoxy disiloxane, OKUTA 
alkoxy trisiloxane, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, The siloxane system chemisorption 
film which the mixed solution including the nonaqueous solvent which does not contain active hydrogen, and a 
silanol condensation catalyst was contacted on said base material front face, and carried out covalent bond to 
said base material front face through siloxane association can also be formed. If it is made this appearance, the 
siloxane system molecular film excellent in the hydrophilic property can be formed efficiently. 
"0017] Moreover, it sets to the approach of forming the chemisorption film in the front face of the base material 
containing active hydrogen. At least one silane system surfactant chosen from hexa alkoxy disiloxane, OKUTA 
alkoxy trisiloxane, a dialkoxy silane, trialkoxysilane, and tetra-alkoxysilane, A mixed solution including the 
nonaqueous solvent which does not contain active hydrogen, and a silanol condensation catalyst Make said base 
naterial front face contact, and said base material front face is made to carry out covalent bond of said silane 
system surfactant molecule through siloxane association. Next, the siloxane system film of the shape of a 



chemisorption monomolecular film which carried out covalent bond through siloxane association can also be 
formed in a base material front face by washing with the solvent of a non-drainage system. If it is made this 
appearance, the siloxane system monomolecular film excellent in the hydrophilic property can be formed 
efficiently. 

[0018] Moreover, it sets to the approach of forming the chemisorption film in the front face of the base material 
containing active hydrogen. At least one silane system surfactant chosen from hexa alkoxy disiloxane, OKUTA 
alkoxy trisiloxane, a dialkoxy silane, trialkoxysilane, and a tetra-alkoxysilane system surfactant, A mixed solution 
including a nonaqueous solvent without active hydrogen, and a silanol condensation catalyst By making the 
alkoxy group of the surfactant molecule which remained in the front face react with water, after making said 
base material front face contact, making said base material front face carry out covalent bond of said silane 
system surfactant through siloxane association and evaporating the solvent of said non-drainage system The 
polysiloxane system film which carried out covalent bond through siloxane association can also be formed in a 
base material front face. If it is made this appearance, the polysiloxane system film excellent in the hydrophilic 
property can be formed efficiently. 

[0019] In said approach, it is desirable that a silanol condensation catalyst is at least one matter chosen from a 
carboxylic-acid metal salt, a carboxylate metal salt, a carboxylic-acid metal salt polymer, a carboxylic-acid metal 
salt chelate, titanate, and titanate chelates. It is because catalytic activity is high. As a silanol condensation 
catalyst, for example The 1 st tin of an acetic acid, a dibutyl tin JIRAU rate, Dibutyl tin JIOKUTETO, dibutyl tin 
diacetate, a dioctyl tin JIRAU rate, Dioctyl tin JIOKUTETO, dioctyl tin diacetate, JIOKUTAN **** 1 tin, 
Naphthenic-acid lead, naphthenic-acid cobalt, 2-ethyl hexene iron oxide, a dioctyl tin BISUOKU dust thioglycolic 
acid ester salt, A dioctyl tin maleate salt, a dibutyl tin maleate polymer, A dimethyl tin mercaptopropionic acid 
salt polymer, dibutyl tin bis-acetyl acetate, At least one chosen from dioctyl tin bis-acetyl laurate, tetrabuthyl 
titanate, tetra-nonyl titanate, and screw (acetyl acetonyl) G propyl titanate can be used. 
[0020] Moreover, in said approach, it is desirable that an alkoxysilane surfactant contains a carbon fluoride 
radical. It is because it excels in hydrofuge, oil-repellent, and antifouling property when this is used for the 2nd 
film (outer envelope). As an alkoxysilane surfactant containing a carbon fluoride radical for example, CF3-(CF2) 
n-(R) m-SiXp(OA)3-p (n — 0 or an integer — ) The substituent in which R contains an alkylene group, a vinylene 
radical, an ethynylene group, an arylene radical, silicon, or an oxygen atom, 0 or 1, and X m H, an alkyl group, an 
alkoxyl group, a fluorine-containing alkyl group, or the substituent of a fluorine-containing alkoxy group, A is an 
alkyl group and p is 0, 1, 2, or CF3COO-(CH2) w~SiXp(OA)3-p (it is here). In w, an integer and X can use the 
matter by which H, an alkyl group, an alkoxyl group, a fluorine-containing alkyl group or the substituent of a 
Fluorine-containing alkoxy group, and A are expressed with an alkyl group, and p is expressed with 0, 1 , or 2. 
[0021] Moreover, a base material can apply said approach to many kinds, such as a metal, the ceramics, glass, 
plastics, paper, fiber, and leather, of ingredients one. If the front face is beforehand processed and hydrophilic- 
property-ized in the plasma or corona ambient atmosphere containing oxygen when a base material is plastics or 
a synthetic fiber, a molecule is fixable by high concentration with covalent bond. 

[0022] Moreover, in said approach, it is desirable that the solvent of a non-drainage system is the hydrocarbon 
system solvent or carbon fluoride system solvent which does not contain water. Toxicity tends to treat 
especially a carbon fluoride system solvent low. 

[0023] Next, the chemisorption liquid of this invention consists of a mixed solution which includes at least an 
alkoxysilane system surfactant, the nonaqueous solvent which does not contain active hydrogen, and a silanol 
condensation catalyst. The component of arbitration may be added as long as it does not have effect which 
checks a reaction, of course. 

[0024] It is desirable that at least one matter chosen from a carboxylic-acid metal salt, a carboxylate metal salt, 
a carboxylic-acid metal salt polymer, a carboxylic-acid metal salt chelate, titanate, and titanate chelates is 
included as a silanol condensation catalyst of said chemisorption liquid. As an example of said silanol 
condensation catalyst, the 1st tin of an acetic acid, a dibutyl tin JIRAU rate, Dibutyl tin JIOKUTETO, dibutyl tin 
diacetate, a dioctyl tin JIRAU rate, Dioctyl tin JIOKUTETO, dioctyl tin diacetate, JIOKUTAN **** 1 tin, 
Naphthenic-acid lead, naphthenic-acid cobalt, 2-ethyl hexene iron oxide, a dioctyl tin BISUOKU dust thioglycolic 
acid ester salt, A dioctyl tin maleate salt, a dibutyl tin maleate polymer, A dimethyl tin mercaptopropionic acid 
salt polymer, dibutyl tin bis-acetyl acetate, dioctyl tin bis-acetyl laurate, tetrabuthyl titanate, tetra-nonyl 
titanate, screw (acetyl acetonyl) G propyl titanate, etc. can be mentioned. 

[0025] Moreover, it is desirable to use the alkoxysilane surfactant containing a carbon fluoride radical as an 
alkoxysilane surfactant of said chemisorption liquid. As an alkoxysilane surfactant containing this carbon fluoride 
'adical CF3-(CF2) n-(R) m-SiXp(OA)3-p (n — 0 or an integer — ) The substituent in which R contains an 
alkylene group, a vinylene radical, an ethynylene group, an arylene radical, silicon, or an oxygen atom, 0 or 1, and 
X m H, an alkyl group, an alkoxyl group, a fluorine-containing alkyl group, or the substituent of a fluorine- 
containing alkoxy group, A is an alkyl group and p is 0, 1, 2, or CF3COO-(CH2) w-SiXp(OA)3-p (it is here). In w, 
an integer and X can mention the matter by which H, an alkyl group, an alkoxyl group, a fluorine-containing alkyl 



yroup or the substituent of a fluorine-containing alkoxy group, and A are expressed with an alkyl group, and p is 
axpressed with 0, 1, or 2. 

[0026] Moreover, as a solvent of the non-drainage system of said chemisorption liquid, the hydrocarbon system 
solvent or carbon fluoride system solvent which does not contain water can be used. In said approach and 
adsorption liquid, it is desirable that the moisture regain of a mixed solution is 10 ppm or less. It is for 
naintaining an alkoxysilane surfactant and a silanol condensation catalyst at stability, and keeping pot life long. 
[0027] Moreover, in said approach and adsorption liquid, when a mixed solution is made into 100 % of the weight, 
t is desirable that the abundance of an alkoxysilane system surfactant is [ the abundance of 0.1 - 30 % of the 
/veight and a silanol condensation catalyst ] the range whose abundance of the nonaqueous solvent which does 
not contain active hydrogen 0.0001 to 7.5% of the weight (it is 0.1 - 25 % of the weight to said surfactant) is 62.5 
- 99.8999 % of the weight. 
;0028] 

^Function] In the approach of forming the chemisorption film in the front face of the base material containing 
active hydrogen according to the approach of said this invention The nonaqueous solvent which does not 
contain an alkoxysilane system surfactant and active hydrogen at least, By forming the chemisorption film which 
:he mixed solution including a silanol condensation catalyst was contacted on said base material front face, and 
carried out covalent bond to said base material front face through siloxane association, hydrochloric acid gas 
larmful at the time of film manufacture is not generated, but a reaction rate also comes out enough practical 
and the manufacture approach of a certain chemisorption film can be realized. 

$029] Moreover, according to the chemisorption liquid of said this invention, the manufacture approach of the 
chemisorption film can be provided with useful chemisorption liquid. Furthermore, according to the desirable 
configuration of this invention approach of processing a base material front face beforehand before the reaction 
process which forms the chemisorption film by hexa alkoxy disiloxane, OKUTA alkoxy trisiloxane, the dialkoxy 
silane, trialkoxysilane, or tetra-alkoxysilane, there is an operation which can give silanol association to high 
tensity on the surface of a base material. 

$030] when a carboxylic-acid metal salt, a carboxylate metal salt, a carboxylic-acid metal salt polymer, a 
carboxylic-acid metal salt chelate, titanate, or titanate chelates are used as a silanol condensation catalyst in 
said configuration, compared with the case where an acid catalyst is used, it is markedly alike, and a reaction 
controllability is good further again. 

$031] Moreover, if a carbon fluoride radical is included in an alkoxysilane surfactant, the water-repellent oil 
epellency of the formed coat can be improved, as the alkoxysilane surfactant which contains a carbon fluoride 
adical especially — CF3-(CF2) n-(R) m-SiXp(OA)3-p (n — 0 or an integer — ) The substituent in which R 
contains an alkyl group, a vinyl group, an ethynyl group, an aryl group, silicon, or an oxygen atom, 0 or 1, and X m 
-I, an alkyl group, an alkoxyl group, a fluorine-containing alkyl group, or the substituent of a fluorine-containing 
jlkoxy group, A is an alkyl group and p is 0, 1, 2, or CF3COO-(CH2) w-SiXp(OA)3-p (it is here), w can 
nanufacture the higher-density chemisorption film, if an integer and X use the matter by which H, an alkyl group, 
an alkoxyl group, a fluorine-containing alkyl group or the substituent of a fluorine-containing alkoxy group, and A 
are expressed with an alkyl group, and p is expressed with 0, 1 , or 2. 

$032] There is an operation which can manufacture the high-density chemisorption film without spoiling 
catalytic activity from using the hydrocarbon system solvent or carbon fluoride system solvent which does not 
contain water as a solvent of a non-drainage system further again. Especially the solvent of a carbon fluoride 
>ystem is convenient in case a vapor rate creates the polymer film quickly, since the specific heat is small. 
$033] Furthermore, according to the desirable configuration of this invention approach that a base material 
>rocesses and hydrophilic-property-izes a front face in the plasma or corona ambient atmosphere containing 
>xygen beforehand on a front face like plastics or a synthetic fiber when there are few contents of active 
lydrogen, with a conventional method, it becomes possible to form the highly efficient nature chemisorption film 
)f this invention approach suitable also for the front face of the comparatively difficult high molecular compound. 

$034] 

Example] Hereafter, this invention is explained still more concretely using an example. First, this invention is 
videly applicable to the following applications. 

a) The example of a base material; it is applicable to the ingredient with which a base material consists of a 
netal, the ceramics, glass or plastics, wood, and a stone. The front face may be painted in the coatings etc. 

b) The example of a cutter : a kitchen knife, scissors, a knife, a cutter, a graver, a razor, hair clipper, a saw, a 
;anna, a flea, a drill, omasum through, a cutting tool, the cutting edge of a drill, the cutting edge of a mixer, the 
jutting edge of a juicer, the cutting edge of a flour mill, the cutting edge of a lawn mower, punch, pushing out, 
he cutting edge of a stapler, the cutting edge of a can opener, or Metz for an operation. 

c) The example of a needle : the needle for acupuncture, a sewing needle, a needle, a tatami needle, a 
jypodermic needle, the needle for an operation, a safety pin, etc. 



(d) The example of ceramics : the product containing the product made from pottery, glass, the product made 
from the ceramics, or an enamel etc. For example, health pottery (for example, a toilet bowl, a lavatory, a bath, 
etc.), tableware for example, a teacup, a pan, a bowl, a teacup, a cop, a bottle, and a percolator container — 
vases, such as etc., a basin, a flowerpot, and one flower — putting — and tanks (culture — service water — a 
tub — ), such as a pan, a earthenware mortar, and a cup A chemistry apparatus (a beaker, a reaction container, a 
test tube, a flask, a petri dish, a cooling pipe, a rabble, a stirrer, a mortar, a bat, syringe) and tiles, such as a tank 
for appreciation, a tile, the tableware made from an enamel, the lavatory made from an enamel, the pan made 
From an enamel. 

'e) The example of a mirror : a hand mirror, a full-length mirror mirror, the mirror for bathrooms, the mirror for 
washrooms, the mirror for automobiles (a reflector glass, rearview mirror), a half mirror, the mirror for show 
windows, the mirror of the goods counter of a department store, etc. 

If) example [ of the member for shaping ]: — press forming — public funds — a mold and cast molding — public 
funds — a mold and injection molding — public funds — a mold and transfer molding — public funds — a mold 
and a vacuum forming — public funds — a mold, an entrainment molding die, the die for extrusion molding, and 
the object for inflation molding — a mouthpiece and the object for fiber spinning — a mouthpiece, the roll for 
calendering, etc. 

!g) The example of accessories : a clock, a jewel, a pearl, sapphire, a ruby, emerald, a garnet, a cats-eye, a 
diamond, a topaz, a blood stone, an aquamarine, Saad Knicks, a turquoise, a pebble, a marble, amethyst, a cameo, 
an opal, Xtal, glass, a ring a bracelet, a broach a tiepin, an earring, a necklace, a noble-metals ornament product, 
Dlatinum, gold, silver, copper, aluminum, titanium, tin or those alloys, the product made from stainless steel, a 
glasses frame, etc. 

lh) The example of the mold for food shaping : the mold for cake baking, the mold for Cookie baking, the mold for 
Dan baking, the mold for chocolate shaping, the mold for jelly shaping, the mold for ice cream shaping, an oven 
Dan, an ice tray, etc. 

j) — example [ of cookware ]: — a pan, an iron pot, a kettle, a pot, a frying pan, a hot plate, the network for 
lottery cooking, an oil thrower, an octopus-dumplings plate, etc. 

The example of examplergravure paper [ which is paper ], water-repellent oil-repellent paper, poster paper, and 
ligh-class pamphlet paper etc. resin (k) : Q) Polypropylene, Polyolefines, such as polyethylene, a polyvinyl 
chloride, a polyvinylidene chloride, A polyamide, polyimide, polyamidoimide, polyester, aramid, Polystyrene, 
Dolysulfone, polyether sulphone, a polyphenylene sulfide. Phenol resin, furan resin, a urea resin, an epoxy resin, 
Dolyurethane, Silicone resin, ABS plastics, methacrylic resin, acrylic ester resin. The example of the poly 
] polyacetal and ] FENREN oxide electrical home appliances (I): The refrigerator of television, radio, a tape 
-ecorder, an audio, CD, and a frozen relation device, a freezer, an air-conditioner, a juicer, a mixer, the wing of a 
: an, lighting fitting, a dial face, the dryer for Parma, etc. 

jm) The example of sporting goods : skiing, a fishing rod, the pole for the pole vault, a boat, a yacht, a jet ski, a 
surfboard, a golf ball, the ball of boring, a fishing line, a fishing net, a fishing float, etc. 

!n) Example applied to vehicle components : (1) ABS plastics : [ Lamp cover, ] An instrument panel, interior 
)arts, and protector of a motorcycle (2) Cellulosic plastics : [ The mark of an automobile, ] Handle (3) FRP (fiber 
strengthening resin): A shell plate bumper and engine enclosure (4) Phenol resin: Brake (5) Polyacetal : [ Wiper 
*ear, ] A gas bulb and carburetor components (6) Polyamide: Radiator fan (7) Polyarylate : [ Direction directions 
ens, ] A gauge-board lens and relay housing (8) Polybutylene terephthalate : [ Rear end, ] Front fender (9) Poly 
amino bismaleimide : [ Engine components, ] A gearbox, a wheel, and suspension drive system (10) methacrylic 
esin A lamp cover lens, A gauge board, covering, and center mark (11) polypropylene A bumper (12) 
>olyphenylene-oxide:radiator grille, Wheel-cap (13) polyurethane : A bumper, a fender, an instrument panel, Fan 
14) unsaturated polyester resin: The example:fountain pen of the body, a fuel tank, heater housing, and gauge- 
>oard (o) office supplies, a ball-point, a mechanical pencil, a pencil case, a binder, a desk, a chair, a bookshelf, a 
ack, a telephone base, a ruler, a draftsman's outfit, etc. 

p) The example of building materials : roofing, outer wall material, interior material. They are ****, a slate tile, 
galvanized iron (galvanization griddle), etc. as roofing. As outer wall material, they are metallic materials, such as 
vood (work timber is included), mortar, concrete, ceramic industry system sizing, metal system sizing, brick, a 
;tone, plastic material, and aluminum, etc. As interior material, they are metallic materials, such as wood (work 
:imber is included) and aluminum, plastic material, paper, fiber, etc. 

q) The example of a stone : a granite, a marble, granite, etc. For example, the paving stone of a building, 
instruction material, a work of art, an ornament, a bath, a gravestone, a monument, a gatepost, Ishigaki, and a 
bot walk etc. 

r) The example of a musical instrument and an audio equipment : audio equipments, such as musical 
nstruments, such as a percussion instrument, a stringed instrument, a keyboard instrument, a woodwind 
nstrument, and a brass instrument, and a microphone, and a loudspeaker etc. Specifically, they are audio 
jquipments, such as musical instruments, such as percussion instruments, such as a drum, cymbal, a violin, a 



cellp, a guitar, a koto, a piano, a flute, a clarinet, a shakuhachi, and a horn, a stringed instrument a keyboard 
instrument, a woodwind instrument, and a brass instrument, and a microphone, a loudspeaker, and an earphone, 
(s) In addition, the high high withstand voltage nature insulation insulator of the water-repellent oil-repellent 
antifouling effectiveness, such as a thermos bottle, a vacuum system device, an insulator for power power 
transmission, or a spark plug, etc. 

[0035] Hereafter, this invention is explained to a detail using a concrete example and a mimetic diagram. In 
addition, especially in the following examples, unless it has indicated, % means weight %. 

(Example 1) The base material 1 which contains active hydrogen on a front face, for example, a blue plate glass 
plate, was prepared beforehand, and it rinsed and degreased, after alkali detergent etc. may be used and washing 
( drawing 1 (a)). CF3(CF2)7(CH2)2Si (OCH3)3 which contains a carbon fluoride radical by using said glass plate 1 
as an alkoxysilane system surfactant Next, 5%, n-dibutyl tin diacetate which is a carboxylic-acid metal salt as a 
silanol condensation catalyst 0.1%, It is the room temperature of 25 degrees C (however, if it is below the boiling 
point of the solvent of a non-drainage system, you may heat.) in the ambient atmosphere (30% or less of relative 
humidity) which dried n-Deccan in the chemisorption liquid which mixed 94.9% as a nonaqueous solvent which 
does not contain active hydrogen. It was immersed for 2 hours. Then, when it was made to react with the 
moisture in air after it took out from said adsorption liquid and chloroform washed well, 1 stratification of the 
chemisorption monomolecular film 3 of water-repellent oil repellency of about 1 .5nm of thickness which carried 
out covalent bond to the glass plate front face through direct Si as shown in drawing 1 (b) was able to be carried 
out. 

[0036] Furthermore, the water-repellent oil repellency of the chemisorption monomolecular film formed by doing 
in this way was evaluated using the contact angle. A result is summarized behind and it is shown in Table 1. By 
what was processed by the manufacture approach of the chemisorption monomolecular film of an example 1, 
also after it ground the front face repeatedly 50,000 times and the cloth containing water washed it, hydrofuge 
and oil repellency hardly deteriorated, but the coat with very high endurance was obtained, so that clearly from 
Table 1. 

[0037] In addition, like this invention, if the catalyst is added in chemisorption liquid, by the interface which 
adsorption liquid and a glass plate contacted, it will be with the hydroxyl group 2 ( drawing 1 (a)) of the moisture 
which stuck to the alkoxy gardenia fruit run radical (the methyl group was used in this example although SiOR, 
nowever R expressed the alkyl group) and glass plate front face of an alkoxysilane surfactant, and a front face, 
3nd the reaction shown in the following type (** 1-2) will advance. 
0038] 

"Formula 1] 

i fm i 

^ , 3 (CF 2 ) 7 <CH 2 ) 2 -SiOCH 3 + ^0 — ■> CF 3 (CF 2 ) 7 (CH 2 ) 2 -SiOB + CHgOH 

[0039] 
[Formula 2] 

I IfckSJS I 

TgCCF^ccH^-siOB + my-mtt » CF 3 (cr 2 ) 7 (CH 2 ) 2 -sio-s« + b 2 o 

[0040] Therefore, by the interface of a glass plate and adsorption liquid, the very thin coat film with which the 
alkoxysilane surfactant was fixed to the glass plate front face by covalent bond through Si atom at least can be 
: ormed by this processing. In addition, in the approach of this invention, this reaction formula shows that water is 
an important reaction element like [ it is ****** and ]. That is, if water is contained in chemisorption liquid, 
before reacting with a base material front face, a surfactant will construct a bridge itself, the reaction in a solid- 
iquid interface will be checked, and the chemisorption film will become impossible easily. Then, it is necessary to 
essen the moisture in chemisorption liquid as much as possible. If it can do, 10 ppm or less are desirable. Next, 
vith the solvent of a non-drainage system, if said reaction carries out washing removal of the unreacted 
chemisorption liquid of the remainder which remains in the glass plate front face in the phase ended nearly 
completely, only the monomolecular film which consists of an alkoxysilane surfactant molecule fixed to the glass 
>late front face by covalent bond through Si atom will remain in a base material glass front face, and 1 
stratification of the chemisorption monomolecular film 3 can be carried out. 

$041] Moreover, although CF3(CF2)7(CH2)2Si (OCH3)3 was used as an alkoxysilane surfactant in the above- 
nentioned example, it is possible to use the matter generally expressed with SiXp(OA)4-p (an alkyl group and p 
are [ X ] 0, 1, 2, or 3 for H, an alkyl group, an alkoxyl group, a fluorine-containing alkyl group or the substituent of 
i fluorine-containing alkoxy group, and A), furthermore, for example, CF3-(CF2) n-(R) m-SiXp(OA)3-p (n — 0 or 
in integer — ) The substituent in which R contains an alkylene group, a vinylene radical, an ethynylene group, an 
irylene radical, silicon, or an oxygen atom, Although m can form the more excellent coat of water-repellent oil 
epellency if the matter by which H, an alkyl group, an alkoxyl group, a fluorine-containing alkyl group or the 



substituent of a fluorine-containing alkoxy group, and A are expressed with an alkyl group, and p is expressed 
with 0, 1, or 2 is used, 0 or 1, and X Not the thing limited to this but in addition to this CH3- (CH2) r-SiXp(OA)3- 
vCH3-(CH2) s-0-(CH2) t-SiXp(OA)3-p, CH3-(CH2) u-Si(CH3) 2-(CH2) v-SiXp(OA)3-p, CF3COO-(CH2) w- 
3iXp(OA)3-p (here) the desirable range — carrying out — r — as for 0-1 2v, 1-25s show [ 0-1 2t ] 1-25 for 1- 
20u, as for 1-20w. H, an alkyl group, an alkoxyl group, a fluorine-containing alkyl group or the substituent of a 
luorine-containing alkoxy group, and A are an alkyl group, and, as for p, 0, 1 , 2, etc. are [ X ] usable. 
0042] When a more concrete molecule is mentioned, there are the following. CH3CH20 (CH2)15Si (OCH3) 
3,CF3CH20 (CH2)15Si (OCH3)3,CH3 (CH2)2Si (CH3)2 (CH2)15Si (OCH3)3.CH3 (CH2)6Si (CH3)2 (CH2)9Si 
;OCH3)3,CH3COO (CH2)15Si (OCH3)3,CF3 (CF2)5 (CH2)2Si (OCH3)3,CF3 (CF2)7-C6H6-Si (OCH3)3,CH3CH20 
;CH2)15Si (OC2H5)3,CH3 (CH2)2Si (CH3)2 (CH2)15Si (OC2H5)3,C H3 6Si (CH2) 2 (CH3) 9Si (CH2) 3 CF3 
;OC2H5) 6Si (CH2) 2 (CH3) 9Si (CH2) 3, CH3COO (OC2H5) 15Si (CH2) 3, CF3COO (OC2H5) 15Si (CH2) 3, 
3F3COO (OC2H5) 15Si (CH2) 3 CF3 (OCH3) 9 (CF2) 2Si (CH2) 3 CF3 (OC2H5) 7 (CF2) 2Si (CH2) 3 CF3 
;OC2H5) 5 (CF2) 2Si (CH2) 3 CF3 (OC2H5) 7C6H6Si (CF2) 3 CF3 (OC2H5) 9 (CF2) 2Si (CH2) 3 CF3 (OCH3) 5 
;CF2) 2Si (CH2) 3 CF3 (OCH3) (CF2) 7(CH2)2SiCH3(OC2H5) 2, CF3(CF2)7(CH2)2SiCH3(OCH3) 2, CF3(CF2)7 
:CH2)2Si(CH3)20C2H5, and CF3(CF2)7(CH2)2Si(CH3)20CH3 — in addition The desirable content of the 
alkoxysilane surfactant in the manufacture approach of the chemisorption film this invention is 0.1 - 30%. 
[0043] Moreover, as a silanol condensation catalyst in the approach of this invention, although a carboxylic-acid 
metal salt, a carboxylate metal salt, a carboxylic-acid metal salt polymer, a carboxylic-acid metal salt chelate, 
titanate, or titanate chelates can be used As a silanol condensation catalyst, especially The 1st tin of an acetic 
acid, a dibutyl tin JIRAU rate, Dibutyl tin JIOKUTETO, dibutyl tin diacetate, a dioctyl tin JIRAU rate, Dioctyl tin 
JIOKUTETO, dioctyl tin diacetate, the 1st tin of JIOKUTANSAN, Carboxylic-acid metal salts, such as 
naphthenic-acid lead, naphthenic-acid cobalt, and 2-ethyl hexene iron oxide, Carboxylate metal salts, such as a 
dioctyl tin BISUOKU dust thioglycolic acid ester salt and a dioctyl tin maleate salt, Carboxylic-acid metal salt 
polymers, such as a dibutyl tin maleate polymer and a dimethyl tin mercaptopropionic acid salt polymer, 
Carboxylic-acid metal salt chelates, such as dibutyl tin bis-acetyl acetate and dioctyl tin bis-acetyl laurate, It is 
more desirable to use titanate chelates, such as titanate, such as tetrabuthyl titanate and tetra-nonyl titanate, 
or screw (acetyl acetonyl) G propyl titanate. 

[0044] When using a carboxylic-acid metal salt and carboxylic-acid metal salt chelates especially, the stable 
chemisorption film was obtained. In addition, the desirable addition of a silanol condensation catalyst is 0.1 - 25% 
to a surfactant. 

[0045] In addition, although it is possible to also use a mineral acid and an organic acid instead of a silanol 
condensation catalyst if a dealcoholization reaction is only produced from an alkoxy group, it is not desirable like 
the above that moisture goes into chemisorption liquid. Therefore, the catalyst which can be used is limited to 
the aforementioned silanol condensation catalyst. 

[0046] Furthermore, although it is possible to use the hydrocarbon system solvent or carbon fluoride system 
solvent which does not contain water, and a silicone system solvent as a nonaqueous solvent which does not 
contain active hydrogen, it is easy to use that especially whose boiling point is 100-250 degrees C. In addition, 
an usable thing can mention petroleum naphtha, solvent naphtha, the petroleum ether, petroleum benzine, 
isoparaffin, normal paraffin, a decalin, industrial gasoline, kerosene, a ligroin, dimethyl silicone, phenyl silicone, 
alkyl denaturation silicone, polyether silicone, etc. concretely besides the solvent of a petroleum system. 
Moreover, there are a chlorofluocarbon system solvent, FURORINATO (3 M company product), AFURUDO (Asahi 
glass company product), etc. in a carbon fluoride system solvent. In addition, these may be used by the one-sort 
independent, and if they are mixed well, they may combine two or more sorts. 

[0047] Moreover, metals, such as the base material which contains active hydrogen, namely, has a hydroxyl 
group (- OH) in a front face as a base material which can be used for this invention, for example, aluminum and 
Cu, and stainless steel, glass, the ceramics, paper, a natural fiber, and other leather and hydrophilic radical 
material are mentioned. In addition, if it is the matter which does not have a hydroxyl group in a front face like 
plastics or a synthetic fiber, it is desirable processing or to carry out corona treatment and to introduce a 
hydrophilic radical by 100W, about 20 minutes in the plasma ambient atmosphere which includes a front face for 
oxygen beforehand. -COOH which has not only a hydroxyl group (- OH) but active hydrogen as a hydrophilic 
radical, -CHO, =NH, and -NH2 etc. — a functional group etc. is sufficient. But in the case of polyamide resin or 
polyurethane resin, the imino group (- NH) exists in the front face, and especially since the active hydrogen of 
this imino group (- NH) and the alkoxy silyl radical (-SiOA) of a chemisorption agent carry out a dealcoholization 
reaction and form siloxane association (-SiO-), surface treatment is not needed, for example, since many imino 
groups 12 (active hydrogen is contained) were exposed to the front face as the base material showed at drawin g 
2 (a) in the case of nylon or polyurethane 1 1 , it was alike by the same approach as a glass plate, and the 
chemisorption monomolecular film 1 3 has been formed ( drawing 2 (b)). 

[0048] (Example 2) The base material 21 which contains active hydrogen on a front face, for example, a stainless 
plate, was prepared beforehand, and it rinsed and degreased, after alkali detergent etc. may be used and washing 



drawing 3 (a)). CF3(CF2)9(CH2)2Si (OCH3)3 as a fluoro alkoxysilane system surfactant Next, 5%, n-dibutyl tin 
>isacetylacetonate which is a carboxylic-acid metal salt chelate as a silanol condensation catalyst 0.5%, Said 
;tainless plate 21 was immersed for 10 minutes in nitrogen-gas-atmosphere mind, heating the chemisorption 
iquid which mixed 94.5% for FURORINATO FC-40 (trade name of 3M firm manufacture) as a nonaqueous solvent 
vhich does not contain active hydrogen at 70 degrees C. Then, if said solvent in the adsorption liquid which took 
>ut from said adsorption liquid and remained in the substrate front face is evaporated, as shown in drawing 3 (b), 
:he coat 22 of said fluoro alkoxysilane system surfactant including a silanol condensation catalyst will be formed 
n a base material front face. When adsorption liquid is heated at this time, there is effectiveness which can 
shorten evaporation time amount of a solvent. Then, when it takes out in atmospheric air and was made to react 
vith the moisture in air at a room temperature, the coat 23 of the shape of polymer film of about 5nm of 
:hickness which carried out covalent bond through direct Si of water-repellent oil repellency was formed in the 
stainless plate front face ( drawi ng 3 (c)). 

[0049] Furthermore, the same approach as an example 1 estimated the water-repellent oil repellency of the 
chemisorption film formed by doing in this way. A result is shown in Table 1. Also after grinding the front face 
igainst the cloth containing water repeatedly 50,000 times and washing it although the contact angle was a little 
nferior compared with the example 1 in what was processed by the manufacture approach of the chemisorption 
polymer film of an example 2 so that clearly from Table 1, hydrofuge and oil repellency hardly deteriorated, but 
:he coat with very high endurance was obtained. 

[0050] (Example 3) the plastic sheet 31 which consists of acrylic resin first as a base material — preparing — a 
ront face — 300W — while carrying out plasma treatment about 5 minutes and making the front face of a 
elastic sheet into clarification, the hydroxyl group 32 ( drawing 4 (a)) containing active hydrogen was given to the 
ront face, next, the hexamethoxy disiloxane (OKUTA alkoxy trisiloxane — ) which is one of the hexa alkoxy 
disiloxane the coat same also at a dialkoxy silane, trialkoxysilane, or a tetra-alkoxysilane system surfactant it 
;an form — 1% and FURORINATO FC-40 (the trade name of 3M firms manufacture — ) The mixed solution 
[chemisorption liquid) which contains 98.75% and dibutyl tin JIOKUTETO (silanol condensation catalyst) for the 
carbon fluoride nonaqueous solvent which does not contain active hydrogen 0.25% is made. It applied to said 
Dlastic sheet 31 front face in the desiccation ambient atmosphere (25% of relative humidity), was left at the room 
temperature in the desiccation ambient atmosphere for 2 hours, and said plastic sheet 31 front face was made 
to carry out chemisorption of said hexa alkoxy siloxane. Then, after washing with Freon 113 (the trade name of 
the Daikin, LTD. manufacture, solvent of a carbon fluoride non-drainage system) and removing an excessive 
adsorption reagent, when the unreacted alkoxy group which remained was hydrolyzed, the siloxane system inner 
layer film 33 of the shape of a chemisorption monomolecular film made from the hexamethoxy siloxane which 
carried out covalent bond through siloxane association has been formed in plastic sheet 31 front face ( drawing 
4 (b)). Therefore, many hydroxyl groups (active hydrogen is included) have been given to the plastic sheet front 
Face at the old process so that clearly also from drawing 4 (b). 

[0051] When the contact angle of the water of the siloxane system film 33 of the shape of an acquired 
monomolecular film is measured with a conventional method, it is 30 degrees or less, and it was rich in the 
hydrophilic property. Therefore, if it ended at this process, a base material front face is able to be processed to 
a hydrophilic property. 

[0052] Further CF3(CF2)7(CH2)2Si (OCH3)3 as 2nd alkoxysilane system surfactant for said plastic sheet 31 
Then, 5%, n-dibutyl tin diacetate which is a carboxylic-acid metal salt as a silanol condensation catalyst 0.1%, It 
is a room temperature (you may heat, if it is below the boiling point of the solvent of a non-drainage system.) in 
the ambient atmosphere (30% or less of relative humidity) which made the chemisorption liquid which mixed 94.9% 
for FURORINATO FC-40 (3 M company make) as a nonaqueous solvent which does not contain active hydrogen, 
and was dried. It was immersed [ aforementioned ] for plastic sheet 312 hours. Then, when it could take out from 
said adsorption liquid, and FURORINATO FC-40 was sufficient and having been washed, the outer envelope 34 
made in CF3(CF2)7(CH2)2Si (0-)3 of the shape of a chemisorption monomolecular film which carried out 
covalent bond to the plastic sheet front face through siloxane association as shown in drawing 4 (c) has been 
formed in high density. 

[0053] Furthermore, the same approach as an example 1 estimated the water-repellent oil repellency of the 
chemisorption single molecule built up film formed by doing in this way. A result is shown in the next table 1 . By 
what was processed by the manufacture approach of the chemisorption film of this example, also after it ground 
the front face repeatedly and the cloth containing water washed it, hydrofuge and oil repellency hardly 
deteriorated, but the coat with very high endurance was obtained, so that clearly from Table 1. 
[0054] (Example 4) First, the aluminum plate 41 by which alumite processing was carried out was prepared as a 
base material, and it washed well. ( Drawing 5 (a)) Next, the mixed solution (chemisorption liquid) which includes 
[ hexa ethoxy disiloxane ] 3% and n-Deccan (nonaqueous solvent which does not contain active hydrogen) 0.5% 
for 96.5% and a dioctyl tin BISUOKU dust thioglycolic acid ester salt (silanol condensation catalyst) was made, 
and it applied to said aluminum plate 41 front face in nitrogen gas, was left at the room temperature in the 



desiccation ambient atmosphere for 2 hours, and said aluminum plate 41 front face was made to carry out 
chemisorption of said hexa ethoxy disiloxane. Then, when the unreacted alkoxy group which remained in the 
front face was hydrolyzed after chloroform's (solvent's of a non-drainage system) having washed and removing a 
residual unreacted adsorption reagent, the siloxane system inner layer film 42 of the shape of a chemisorption 
monomolecular film made from the hexa ethoxy disiloxane which carried out covalent bond through siloxane 
association has been formed in the alumite front face of the aluminum plate 41 ( drawing 5 (b)). Therefore, it is 
able to be given to an aluminum plate front face through an alumite layer at an old process so that clearly also 
from drawing 5 (b), much hydroxyl groups, i.e., active hydrogen. 

[0055] CF3(CF2)7(CH2)2Si (OC2H5)3 as 2nd fluoro alkoxysilane system surfactant Next, 5%, The dioctyl tin bis- 
acetyl laurate which is a carboxylic-acid metal salt chelate as a silanol condensation catalyst 1%, The 
chemisorption liquid which mixed 94% for FURORINATO FC-40 as a nonaqueous solvent which does not contain 
active hydrogen was heated at 70 degrees C, and said aluminum plate 41 was immersed for 10 minutes in 
nitrogen-gas-atmosphere mind. Then, if said solvent in the adsorption liquid which took out from said adsorption 
liquid and remained in the substrate front face is evaporated, the coat of a fluoro alkoxysilane system surfactant 
including a silanol condensation catalyst will be formed in a base material front face. When adsorption liquid is 
heated at this time, there is effectiveness which can end evaporation of a solvent quickly. Then, when the alkoxy 
group which takes out and remains into atmospheric air was made to react with the moisture in air, the coat 43 
of the shape of polymer film of about 7nm of thickness which carried out covalent bond through siloxane 
association of water-repellent oil repellency was formed in the stainless plate front face ( drawing 5 (c)). 
[0056] Furthermore, the same approach as an example 1 estimated the water-repellent oil repellency of the 
chemisorption film formed by doing in this way. A result is shown in the next table 1. By what was processed by 
the manufacture approach of the chemisorption film of an example 4, also after it ground the front face 
repeatedly and the cloth containing water washed it, hydrofuge and oil repellency hardly deteriorated, but the 
coat with very high endurance was obtained, so that clearly from Table 1 . 

[0057] The base material 51 which contains active hydrogen on a front face, for example, paper, is prepared 
beforehand. (Example 5) After drying well ( drawing 6 (a)), a tetramethoxy disilane as 1st alkoxysilane system 
surface active agent 0.5%, Said paper 51 was immersed in the chemisorption liquid which mixed 99.4% for 
^FURUDO as a nonaqueous solvent which does not contain 0.1% and active hydrogen for the tetrabuthyl 
titanate which is titanate as a silanol condensation catalyst for 10 minutes at the room temperature in nitrogen- 
5as-atmosphere mind. Then, when said solvent in the adsorption liquid which took out from said adsorption liquid 
and remained in the paper front face was evaporated, the coat of a tetramethoxy silane including a silanol 
condensation catalyst was formed in the fiber front face of paper. When paper is heated at this time or 
adsorption liquid is heated, there is effectiveness which can end evaporation of a solvent quickly. Then, when the 
-nethoxy group which took out in atmospheric air and remained in the front face was made to hydrolyze, since 
the hydroxyl group was contained as shown in the fiber front face of paper at drawing 6 (b), the polysiloxane 
coat 52 of the hydrophilic property of about 4nm of thickness which carried out covalent bond was formed in the 
riber front face made from the tetramethoxy silane through SiO. 

10058] Although the contact angle of the water of the siloxane system film 52 of the shape of an acquired 
Dolymer was measured with the conventional method, the hydrophilic property was highly impossible for 
•neasurement. Therefore, if it ended at this process, a base material front face is able to be processed to a 
nydrophilic property by giving many hydroxyl groups to a base material front face. 

#059] Further CF3(CF2)7(CH2)2Si (OC2H5)3 as 2nd alkoxysilane system surfactant on said paper 51 Then, 3%, 
The chemisorption liquid which mixed 94.9% for hexadecane as a nonaqueous solvent which does not contain 
).1% and active hydrogen for n-dibutyl tin diacetate which is a carboxylic-acid metal salt as a silanol 
condensation catalyst was applied in nitrogen-gas-atmosphere mind, and it was left at the room temperature for 
10 minutes. Then, when chloroform washed well, as shown in drawing 6 (c), the outer envelope 53 made in CF3 
"CF2)7(CH2)2Si (0-)3 of the shape of a chemisorption monomolecular film which carried out covalent bond 
:hrough polysiloxane association has been formed in the fiber front face of paper by high density. 
'0060] Furthermore, the same approach as an example 1 estimated the water-repellent oil repellency of the 
chemisorption film formed by doing in this way. A result is shown in Table 1. When it ground against the cloth 
vhich the base material was paper in what was processed by the manufacture approach of the chemisorption 
ilm of an example 5 so that clearly from Table 1 , very high hydrofuge oil repellency was obtained since the front 
ace of paper was uneven, but included the front face for water since it was soft 1 0,000 times repeatedly and 
laving been washed, water-repellent oil repellency deteriorated sharply, and compared with the case of a solid- 
state, endurance was inferior. 

0061] (Example 6) The alumina plate 61 which is the ceramics as a base material was prepared beforehand, and 
t rinsed and degreased, after alkali detergent etc. may be used and washing ( drawing 7 (a)). Next, at the room 
emperature, the chemisorption liquid which mixed 94.5% for n-Deccan as 1 st alkoxysilane system surface active 
igent as a nonaqueous solvent which does not contain 0.5% and active hydrogen for n-dibutyl tin 



bisacetylgcetonate which is a carboxylic-acid metal salt chelate considering hexamethoxy disiloxane as 5% and a 
silanol condensation catalyst was applied to the front face of said alumina plate 61, and was left for 30 minutes. 
Then, if said solvent in the adsorption liquid which remained in the substrate front face is evaporated, the coat 
of hexa ethoxy disiloxane including a silanol condensation catalyst will be formed in a base material front face. 
When adsorption liquid is heated at this time, there is effectiveness which can end evaporation of a solvent 
quickly. Then, when the methoxy group which took out in atmospheric air and remained in the front face was 
made to hydrolyze, the polysiloxane coat 62 of the hydrophilic property of about 5nm of thickness which carried 
out covalent bond through direct Si was formed in the alumina plate front face ( drawing 7 (b)). 
[0062] CF3(CF2)7(CH2)2Si (OC2H5)3 which contains a carbon fluoride radical as an alkoxysilane system 
surfactant Next, 5%, The dioctyl tin bis-acetyl laurate which is a carboxylic-acid metal salt chelate as a silanol 
condensation catalyst 1%, Said aluminum plate 61 was immersed for 10 minutes in nitrogen-gas-atmosphere 
nind, heating FURORINATO FC-40 at 70 degrees C in the chemisorption liquid which mixed 94% as a 
nonaqueous solvent which does not contain active hydrogen. Then, if said solvent in the adsorption liquid which 
took out from said adsorption liquid and remained in the substrate front face is evaporated, the coat of a fluoro 
alkoxysilane system surfactant including a silanol condensation catalyst will be formed in a base material front 
Pace. When adsorption liquid is heated at this time, there is effectiveness which can end evaporation of a solvent 
quickly. Then, when it takes out in atmospheric air and was made to react with the moisture in air, the coat 63 
made with the alkoxysilane surfactant of the shape of polymer film of about 6nm of thickness which carried out 
sovalent bond through polysiloxane association of water-repellent oil repellency was formed in the alumina plate 
Front face ( drawin g 7 (c)). 

[0063] Furthermore, the same approach as an example 1 estimated the water—repellent oil repellency of the 
chemisorption film formed by doing in this way. A result is shown in Table 1. By what was processed by the 
manufacture approach of the chemisorption film of an example 6, also after it ground the front face repeatedly 
50,000 times and the cloth containing water washed it, hydrofuge and oil repellency hardly deteriorated, but the 
zoat with very high endurance was obtained, so that clearly from Table 1. 

[0064] (Example 1 of a comparison) Except for di-n-butyl tin diacetate, the same experiment as an example 1 
/vas conducted with the chemisorption liquid of an example 1. A processing result is shown in the 1st table. In 
addition, when only the matter of an alkoxysilane system was used like this example of a comparison, there was 
almost no endurance of the coat formed when ground 50,000 times. 

[0065] (Example 2 of a comparison) Except for the dioctyl tin BISUOKU dust thioglycolic acid ester ****** 
dioctyl tin bis-acetyl laurate which is a silanol condensation catalyst, it experimented like the example 4 with the 
chemisorption liquid of an example 4. A processing result is shown in the 1st table. In addition, most endurance 
Df the coat formed like the example 1 of a comparison could not be found. 
]0066] 
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$067] Although hydrofuge and oil repellency were held also after it ground the front face repeatedly and the 
:loth containing water washed it, in the examples 1 and 2 of a comparison, hydrofuge and oil repellency were a 
ittle bad, and that of after [ most ] a torture test was lost what was processed by the manufacture approach of 
:he chemisorption film of this invention, so that clearly from Table 1 . This shows that the effectiveness of silanol 
condensation catalyst addition is greatest. 
;0068] 

Effect of the Invention] In the approach of forming the chemisorption film in the front face of the base material 



containing active hydrogen according to the approach of said this invention as explained above The nonaqueous 
solvent which does not contain an alkoxysilane system surfactant and active hydrogen at least, By forming the 
chemisorption film which the mixed solution including a silanol condensation catalyst was contacted on said base 
naterial front face, and carried out covalent bond to said base material front face through siloxane association, 
lydrochloric acid gas harmful at the time of film manufacture is not generated, but a reaction rate also comes 
cut enough practical and the manufacture approach of a certain chemisorption film can be realized. 
[0069] Moreover, according to the chemisorption liquid of said this invention, the manufacture approach of the 
chemisorption film can be provided with useful chemisorption liquid. The chemisorption film which the mixed 
solution which includes at least an alkoxysilane system surfactant, the nonaqueous solvent which does not 
contain active hydrogen, and a silanol condensation catalyst was contacted on said base material front face, and 
carried out covalent bond to said base material front face through siloxane association is manufactured using 
the approach of this invention. Or it sets to the approach of forming the chemisorption film in the front face of 
the base material containing active hydrogen. At least A dialkoxy silane, trialkoxysilane, Or the process which 
Forms the inner layer film which consists of siloxane system chemisorption film which the mixed solution 
including a tetra-alkoxysilane surfactant, the nonaqueous solvent which does not contain active hydrogen, and a 
silanol condensation catalyst was contacted on said base material front face, and carried out covalent bond to 
said base material front face through siloxane association. Contact the mixed solution which includes at least 
the 2nd alkoxysilane system surfactant, the nonaqueous solvent which does not contain active hydrogen, and a 
silanol condensation catalyst on said base material front face, and siloxane association is base material minded 
[ said ]. If the chemisorption film of two-layer structure is manufactured including the process which forms the 
outer envelope which consists of chemisorption film made with said alkoxysilane system surfactant which carried 
out covalent bond The super-thin film with which the matter which ****** an alkoxy silyl radical at least 
chemisorbed on the base material front face through Si atom, and was fixed by covalent bond can form in a base 
material front face safely and easily. That is, there is effectiveness which can form a protective coat efficiently 
also in plastics, the ceramics, glass, and other various ingredients, without generating hydrochloric acid gas 
harmful at the time of film manufacture like before. 

[0070] Therefore, there is effectiveness which can be applied to the device which needs thermal-resistance [ of 
an electronics product especially electric appliances, an automobile, an industrial device, a mirror a spectacle 
lens etc. ], weatherability, and abrasion resistance super-thin layer coating very easily. 

[0071] In addition, in order not to carry out deactivation of the silanol condensation catalyst at this time, it is 
important to lessen the moisture in a processing ambient atmosphere and adsorption liquid as much as possible. 



[Translation done.] 
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ftMSE£^trjs^j§a&£, mft&ttftm\z&mt< j &T. m 
m&tt fc "y n U l ^ -> d 

[atjjtsi i o ] %&#.m &-$ti&m<z>%M izto^ytm 
m&mfc-r&Jstinz&^T. ^vr^^^u* 

^S^l/TMM^St. #ClC#*JS©i88tTifc#-r 

« c: t fc«t DS»SB»c->D*-y->ilS'&^b'r^ris 
-& L fc-fb^K»¥^K«© -> n *-y- >a%Jg| £ jUMfc-r -5 



(3) 1$|ll¥8-33 7 6 54 

[K^lBll] «tt*££^?J3tt©3fffiKfc^!g3t 

7>«!WStt*Ma>ssfcm-5d>fc< £*>— :3©->7> 

iO +-9->^*^UT^*g^S-*, iiri3#**©*§&£ 

?z>z£ ^wmt-r^m^m 9 icfB*©fl;¥©»Bi©ss 
im&m i2] -> ^ / -)Mgftmm&. a >m& 

a? -DnmwTUbzmmm i ~ 1 1 ©^-rna>icfe«© 

fc#!28fHBI©SSjg2/*£. 

[»^« 13] is?/ -)m&mm&. tsus. 

^ h*i es«n5^ < t: *>— oT?ab-5^^ i ~ 
i 2©vi-rn*>ciB«c©^®»K©SjS^ffi. 

fci%m&*$tsm&m i ~ i 3 ©vi-rn*MciE«©fl;^ 

[Sf*^15] 7s/ft^S*-&tT7JI'3^>'->9> 
40 #ffiSttSJ*t. CFs- (CFi) .- (R) .-SiX, 
(OA) I-, (nteOjfcfcliSSSc. RJ±Tiu*I/>S. 

H, Ti^f-Mt, 7)l>a*~»l&, S7vm7)V*)V& 

xtt-&7s/^7;P3=^->«©@ms. a«t;v^;i/S. 

pt40, l*fctt2) . *fcl4CFsCOO- (CH2) 
,-S i X. (OA) 3-p (cC-C, wlilS, XttH, 

-&7>>^7^n^->S©@g|S. AttT^JWS. ptt 



—599— 



(4) 

5 

x. ^xf-^. ft. s®tfn*4>fc 
< oT&SSf^JB l ~ l 5 wrnfr\zmm<DQ: 

^^at*fctt7 9flaM»9Rmrc»«n«9i i - 1 7 

[H:&S19] T;^^->->5>^SfiHtSiJi. s 

imxm 2i] j'?/ -;wg^«<«*<, mm.f% i is. 

KiX^JMS. ^fMYK>8fi#U?-, S?* 
*-hRtfbfX (T-fe^T-fe h^JW v'-yatf;^ 

mmmz-stsmtim 19.20 2 1 tcia*©^ 

&mi£&m&* CFs— (CFi) d— (R) ■ — S 1 Xp 
(OA) s -p (nttO Rtt7JMrl'>4&. 40 

\f=:U>&. X^-U>m. , 7'J-U>g, y'J3> 
:£L<HK3iS]!^£-&trH&a, mlJOXBl, Xtt 

Xttt7 y*7^3+yS©i»S, Att7M;H. 
p«0. 1£&«2) . S£liCF,COO- (CH:) 
,-SiX, (OA) 3 -» (dt, wte$£&, XfctH, 
7)V3c)V&, 7)\,3*~»l&, ■&yym7)\'*)\'&X.\Z 
^7^/387;i/3^->S©S^S. AliT^JPS. Pl4 

0, l*fc«2) ^$n-5^-r*5K*JS2 2izm 



8-337654 

6 

^«tsfca7y«^KT?*5ii*a 1 9-2 
im&m 2 5 ] m&mm<07K.ftmn>t 1 0 p p m«TT 

[S*Ji2 6] jg^ssKsioossxtb&ts. 

7;P3^->->7>^#ffiStt^)©#«Ea^0. 1-30 

ma*. -> ; ?s-)U&'£Mmc>&tE&&o. oooi- 
7. 511%. m^7K.m^^u^^.mmmcD^tEm 

*<6 2. 5-99. 8 9 9 9SaSe;©»SHr»-5SI*3S 

1 1 9 ics«©fl:¥K«K©3SjS^}*RrXcnic 

[000 1] 
[0 0 0 2] 

•5. 

[0 0 0 3] — WtUTi&a^Sfctf**. JlS^H 1 ©^ 

M=.)V7)v=i—)v*n-7-j ytf-rzum. 95m 
&&ttJ3--r2>rztb\zyauj]-tf>&tf u 

[0 0 0 4] U^Uft*^8£3lE©7ji*-e#^n-53-5 L 
6 HIK bT^BBitta^A^ <4oTl*7 

my"y^-yy%^nm^\z\t. 7Do*-#>*3j*u 
[0005] -ezi-e, Kf«(8tt*^<. v>&-)vyv 
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7 

?j&<Dmmum&. *&wme>iz&^xm&mmtztir 
1^.5 mmw-4 - 1 3 2 6 3 m'&m. -22 
1 6 3 on&n. ®mw-4 - 3 6 7 7 2 1 mzmm . 

[0006] 

7 >&mm&M&§l7Jl'3-)l,E.l&VXfr¥-m&Btft? 

<Dmm'bmz-*>ti2>i>*. mz&7)v^-)vtme>m>torr 

[0 0 0 7] #38Uim. ME«fefe«fiS©flJg£#ft-rs 

%&mmz-t-ft-z&z>{£¥<&mm<o$t&iimRzfzn\z 

[0008] 

&ti<D&w\z{t&'&mm&m&i-tz>j}mz&\,>T. &tz 

[0 0 0 9] ffitt*^*^tJS«^®t-fb^K 
[0 0 10] fiH4*9S*^tJS**O^MtcYk#K 

mm&M&L-rzjjmz&^T. ^is.<t.%7i\r^^ 

IlcffiM^ttT, iiaE^3l®Kii(lE#ffiJ£teS'J£->a 



(5) #58¥8-337 654 

Jio«fc-r-5t, s*m® 

[0011] Stfefc&Sr^ifStfwigffiKfl^i* 
mm*iei8.?z>7im\zsmT* ^d-t^^^o 

*9?7)U=i*z/hV>'att>. ¥7)l>=i* 
g2 07;p3*5'3'?>S*IB8ttjllf&. 

mm\z is a vxp&i&& isftmmm 2 © 

•5. 

[0012] Sfc. ffitt*^^tiS«oa®fc^K 
7>*^iS«n.5^&< tt>— :>©->5>>m#M«&3>l 

u^^vx^mm-kts^ #i\z#*&<D®m-em#-r 

U. ^ti-C®2©T;W=i^->>'^>^lfffifil«S9i:» ffi 

E^ 2 ©7;wn*->->7>^®«e«l^*->n+-9- 
>ife^<£^UT*#iB^3-e-. 

#*ii8£L*i{£¥iRmmft?mw<DMm& 2 07 

>*rt^^tft^K^m^P«©MES2 ©T;U3^ 

[0 0 13] flH4*^2r#trS«©«ffiK^K 

mm&M&L-rzumzis^T. ^D-7)v^~>^a 
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9 

mil. &&*m&ftittz^#*3ikmmi:. ^y-jm 
&mm*'E:tsm&mm*ffi&mt&mizmm-2ii. gaga 

*S^3-B\ 89fB#*S©i§!«£&5B3itfcl&> igffilCS 

S**tE«S-a-*CtC«kO. S«3?B5K:v'n*-y-> 
*g^<£^ bT*W«§^ J v-BSttcDitaiaSg 2 ©7 
;lo * -> -> ^ >«^MSttlfdiH i ©fli#©^ J: 

¥!K^m#TBitt©->n*ii->35i*i^lBI U v-BItt 
©89IBIB 2 ©T;vn*->->7 >^»®ettja-e-r^fcfl: 
± ott.zftmmz&tt 2 ^«jt©ft#K«K* 

[0 0 14] *fc> Sft*SiS:#trS«©^®JCfl:^® 

*>? ^7)V=i^h 1 )'>a^>. i?7)Vzi*- 
->->5>. bU7)Vn^y^>R.xf^h^7)l^^ 

-> ^ >^^ffisi*3!j^ e. atf 4>te < 1 *>— p© ^ 
is^s-jm-eitem&'Stsm&mm*. wimmtt&miz 

a^-y->|S^<£^LT*W^$-e-. MS2#*^©S«E 
£j8sf25-B-;fc!£. i6®ic8o£l^ett8l4H 1 ©7;i'ri 

■V->&&&ftVT$kmm-£Vtctf U v-n*-y->«i*3/iffi| 
*»«U *^T?g2©7;io*->S'7>£#MJSte?l!J 

Mttt*^tril^i«$StrlHS«SB©rt^KJc^feli$-li: 
TlSliB^ 2 ©T^n^^^^^ULBSttaj^S^D 

^bT*#iKf^L,fcft^K*#^)K«©g8Em2 ©T 

co 0 1 5] m^m^tssu^mmizit^m 
mm&mj&Tzijmzis^T, ^^-r^^'j^u 



(6) #B?8-337654 

i0 

tft&3m$im\ziiiim~><7>m%.mmmiiH'& 
jK^^^a-a-fes, ^ffifcsi^fe^settsii^©^^ 

K£7g*SU ^■C^2©7JP3^->5/7>m*BBffif4 

mil. ffi&*sR£&fcft^#*migj«fc, ->5/-;ns 
i0 £«#£^tr^&i££iKr^#3E®©Wii8K&S;* 

#i|g-S3-a\ ME#*&©&JK£jS55SiJ-fc», Affile 
So fcSg 2 ©7;KJ*->>7 >#ffigttS0^©7;i/3 

ill: -> o+-y>^s^ ut^wis^ U v-Bt 

&<omum2o>7)\,^iszs7>&Rmm&mfri-<ott. 

Smt. #y^o*^>jR|tyf&<h7pJv-:R©j§<r 
1331 2 ©7^n*->->7>^#®JSftSijT?-e#fc^M 

20 %&ts2mm&<?>{tm<&mm&%im&<$m-c&z>. 

[0 0 16] »&*3?l£^trS*r©3lMK:rt^« 

mm&Mi$.-rzjsm\z&\,'>T* ^^t^u^^u 

*D->, *997fra3ri'bVS'Utt>* *J7)V^*r 
i>->5>, h U 7 * -> -> 5 >RtX7- h57Jl'3+-> 
-> 5 >*>e>jStfn£il>fc < t t)-r3©->7 >m#SS« 

fl9IHS«^® IC -> p V T*WiS^ U fc v- 

30 iz-r^t. ®.*.mz&wzisu*v>mft : ?m*®&& 

[0 0 17] Sfc, Stt*^*^tfS»©^MlCib#K 

=^-y->. ^•^^7;i'3^>'Ny->D^u->. ^7^3^ 

->->5>, h y 7;i/n+->->5 yftXf-T- ^T^n+y 

SCtfcTfS. dW&K-TSi:, &7kttK:Gmfc->D 
[0 0 18] Sfc. ffitt*?g<£^trSI*©^®^#K 
*997)V=l3r>'b>}z/n**)->. V7)VZ3* 

50 >^#sett?mt. ete*&£»fc&v>#*&iSjK£, 
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11 

u*v>i&&*1tvx#mil$&2^ tb&ttTkmvmm 

[ooi9] wi&u&iz&^xn. i/?y—)i't&&Mm 
)v^>m^mm^v^-. *)v#>wt&mm*is-b. 

>K». t7f>^3A>h, 2 -x^^ir^K 
^t^fMvi/^>SxxfM, ^^;HS 

**-K h ^ y -)V^2*— h&t/tfX (7ir^;l/ 
[0 0 2 0] *&«WB5Srttfc*^Ttt. T^^v^ 

^>'>'7>MgttJfJ^UTH fct^iCF 3 - (C 
F 2 )«- (R).-Si Xp (OA) s-p (n«0^fc« 

M&S, mttOXttl, XteH, Y)V*)im, 

COiiS, A\t7)V^r)Vm. p\Z0, l£*:te2) , £ 
^^CFaCOO- (CH 2 ) , - S i Xp (OA) 

3-p (zlzlx* wttfift, x&h, t;^;vs, 7;m 40 
*zs)V& f ^y v mr^jvmx^y ymyjvziiris 

[0021] ttmrn^mz, mm*. ±y*y 

x v £ fckt^ n -mmm.x&w bti*ttft it*< 

m^mmx^^^m^z^vmrnx^^. 
[0022] ^rcmm^m\z^x\t. &*&<Dmm so 



4$Bl¥8-3 37 6 54 

12 

ffi. ^^^^{t*m^mm^\tyyitsimm^ 
i-e*5:t«^iK t<\zyyfcfcm%kmm\z& 

[0 0 2 3] ^z^mcoit^mmu, t)v^*>>>> 
[0 0 2 4] mm^^mmo>zy^y-)im^mmi:v 
&*v\,k tate^ /-)m&MM<DWtvx\z* mm 

mi®. i??^)V»z?yV\/—b. V?7 i ?)\'» s J*ir*r 

7—b. i?*??>wtmi®, *yj->m&. +yT> 

Xt^fUft^J^-MxxfM, V*9*MBk 
f?)imVX7tt)V7fr-b. ^t^^SHX7 

[0 0 2 5] ^fcMSBfl:^»^SSOT^n^>^>^>^ 

>ftmfe&m&m^&<D&&s.is^o z.<Dyyit&m& 

^-&tP7;!/3^>->7>*ffi«ttS5tbT«> CF S - 
(CF 2 ) . - (R) .-SiXp (OA) 3-p (nte0£ 

M«S> mtt0X»l> X«H, 7J^iH, 

->;PS, $7 y*7MMX«^7 7S7i^*^i 

<^eftS. a«t;^;ps. p«o, iifc«2) . ^ 

fc«CF s COO- (CH 2 ) ,-SiXp (OA) 

s-p (cid-tr, w«SiSc, xteH, y;^;i/S, tjph 
^ ->;i/S, ^yv *7;^mxi^7 >y ^7;^ 4^ ~> 
Sco©^, a«t;^;ps> p^o. i^rc«2) x 
&t<nztom*mf z> z. t&x&z>o 
[0026] &rcm&te¥&mm<D#*&<Dmm£isX 

mttt&RzfiRmmz&\,*x 

tt, jg^S^O*^*^ 1 0 p pm^TTfe^il^^fiF 

Sbv^ 7 n ^ ~> ^ >^M?g1*?PJ — 
mm*&feiz&*>. tfyby<iy*&<&-Dtz*bx$> 

[0027] tti&m^&&iswmmiz&^x\*, m& 
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13 

•&«j«©#«Efi*«o. ooo i~7. sm&% mmn 
m&&mzm,xo. i~2 5sm«) . 

*ft^#*&8&©fjHfi£Sa*6 2. 5~9 9. 8 99 9 
[0028] 

[f^ffl] iHB*5gi|B©^tc«kn«. Stt*&£-&if* 
[0029] $fciiag*ssw©ft#®^Sfcj;n«. ft 

3 + V h 'J ->D^U->. >>7;lO^>->^>, h U 7)V 

[0 0 3 0] iffiilSI^^T, 5^7- 

[0 0 3 1] Sifc. 7)Vu^^>nmm^M\Z-7y 

v-7>#®«tt»JtLT. CF>- (CFi) . - (R) . 
-SiXp (OA) 3-p (nttOSfcfigg:, RU7)U* 

3gU<tt&3fiirf£-&tI@&g. mttOXttl. X« 

pteO. l£fc«2) . *fd!CFiCOO- (CH,) 
.-S IX, (OA) s -p (CilT, wfct&». X«H, 
7)V*)V&, 7)VZ\*>>)\,&, §77$7;^MXI1 

o, i*fc«2) -r^$nsfessffl^2)t«kr)ie5^s 

fc*b^®1f!!ll£iSilT£*. 
[0 0 3 2] #*S©^«ttbT7K^* 

s»jgT^sfpffl^a&s. mz. •? yit&tm&vmm 
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14 

[0 0 3 3] sec SW, y^xryir^&fcmm 

ta*ttftUT*< t.^o*mv3m<j>ijiiz\s^mmz 

«fcntf. ft3fc&T?Jm&«E8iT&ofciS#Trt:-&!g&© 
[0 0 3 4] 

T#-5t>©T»-5. 

(a) &tt<z>m ; &tt&&m, t^SyJ'X. 

(b) 53&©fl|:fiT. «. *"f7. 

7J. #JZJ. A'J#>, fi, #>:)-, 7 5. & =Pfta 

u aw k k 'J ;kz>2J, ©s». y— © 

2J. Smt8©2J. ^>»JD«I©^. n>*. WHJOD. 
29 (c) «f©09 : «*ISfll©«K »V>£h 3-»§K ft#K 

(d) mmm&om •. mm&m. ^?xe = 

(09*.tfffiS§. ifcfflSi. . &S8 («*.«. * 

BS> m, £A/.£D. t&#. ay7. n-k-i*^b 
£88. IB. -ro*. U vf^) . ?E8S (*S. 

-ttSb® . *s (sijiffl*if. mnmTumm) . <t 

(tf-*- £Jfc£8§. H^W. 77X3. 

swtmmm (n^^s?-. -y-fHs^-) . a-75 

(f) ^^6Ei*©w : ivT.imm&.m.. &M&.mm 
zmmm&m. wvmvtftmmy 

(g) ^fitS©M : ^ffh. ^5. S3*. ;P 
tf-, x^^jUH. «-*'yK *t?S'7'f, ^-fir 
*>H. K/t-X. 77 7HXHX 7977UX 
■y- Hx>7i7^, h;vns. SiJg, tcS5. Z^v'X 

M^stiSia, e^. ^. s. «. t;ps. ^^>, ^» 

5C? (h) ^fij*JgfflS©W : -7— +«lfSfflS!. 
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(9) 

- 15 

jdu$. 

(i) mm.^<om •. ss, ^A/. 

(j) SK©09 : ^7tT7iffi. #X*-l!S, 
(k) 8*SMO09 : #V?nVU>> #>JX.?U>m<!># 

^)k 755H. ^'JXfl/X *UX^*X #'JX 

— tmpxjm^. #u 7iri/>xjV7^ h. 7i/- 
;H»fli. 7^>«sg. oLuyfltjg, x#*->8fjg, #y 

^-f A B SWIM. **4MJjMHB. 

7:7'J)H£XX7\>H8IM. #U7t^-;k jHU7i> 

(1) SlUtSflCWtfUi^aX 95**\ 5 1 - 
^Vn-^-. tV*. CD. «HS|5W«t838©««a 

jut. i73>. y— . s*-y— . mmm 20 

(m) Xtf—ym&<»m : X*-, «9*P. tSiUS&tfffiffl 
)k K 3^K -7i!/hX*-, -y— 73p— 

(n) ^O^gP^fcSffl-rsW: 

(1) ABSHfJM : 9>:/#A-. -f>X hJM>h/^ 

(2) -fe^D— Ts-fyTsf-vZ : @»*<©T— A>F 

(3) FRP (ISilfc&fclSfJM) rJMK/t^-. X>v> 
#A- 

(4) 7i; -)MSfl!g : 7 U-=¥ 

(5) *'J7-fe^-;k7-f^-*t. ^^AJ^, *Y 

(6) #'J75 F : ^VX.—9'7r> 

(7) #'J7'JI/-h : 7Jf6Ut^l/>X. ff&lgl^XY 
U V>—/\Vi?>if 

(8) Jpuy^l^^P-^^U-h : y-^x>F. 7D> 
h7i>y 40 

(9) #U7$y if^YHS F : X>v>>8P,&, 3Hr# 
•y?X, #-(• — Jk W^a^H^^Xri, 

(10) ;* * * U )I/8fS§«5 >7Un- V >X\ Wc^WLiiti 

(11) # u :/ d t; u >KtA >a- 

(13) #U^P^> : A>A-, 7i>^-, -f>Xh)l- 

(14) ^ea?o#uxx^s»si:*^. jK»^>^. b 50 



1$ll¥8-3 3 76 54 

i5 

(o) ^»ffls©09 : 7j¥aE. #-)i^>, ->^-y-^ 
>-»k is An. A--r>y-, 57 

(p) s«<DW:M«a» rtsa. M«tu 

*1-S#£bTii*# C&oi*#£^if) , *)i^;k 3 

>#, Sa. 7 r 7Xfyi'm 7)1/5 ^©&K#Hft 

af. rt^«ti,Ttt*tt c&ni*#£^tr) . 7*5^ 
777f7^t}fi, IS, tmuz. 

si£g#. saiis. b«. as. as, bb& 
», pie, ea, ^jMcd»h*£. 

(r) *S*«ktXW*«gOW : fT*38, «S 
SIS. *«*8g. ^3KS^a:©*li. fe.fctXT'fi'n 

A. -»A')K /Ht'JX ^xD. ^. bTT 

7. 7)P— Jf7'J*yK RA, *)I/>fr<>:©iT356 
IS. K38liS. ^ffi^SS. *«SI8g, &W3fcg§ft<»:ffl3fe 

(s) ^-ote, *t^«s, mTjsimffl^* 
itiixA — ^ 7*7 ifmvmTitmmwftM&om^mwm 

[0 0 3 5] «T, ^«*JS«t^it;0*ffl^T*^ 

w&mm\ztstw-rz>. te*5&LTommmiz&^x\z. t 

W^.fi#S?tf7X«i5&ipiiUT. 7)i/*Uisfe^-e^ 
<«fer>fc^*ftl,TKIgUfe (01 (a) ) . ta 

y{k&im&&StSCF, (CFi) 7 (CHi) 2 S i (O 
CH») 3 *5%t, ->7y-)HS^«!)«a:LT*)U3S> 
K^MfiTJb-Sn-^^^T-fe^— hSO. IX 

9 4. 9%tSJl^Ufcft:¥®«^lC^«ILfc#H^ 
(Wfig3 0!KOT) +TSia2 5X: (fc^SL-. 

AT^<iSfe#bifc^^,f ©*^tSJt:^-Br^t, 01 
(b) CSRb^J;5lC^5X«iSBBCi[SS i S^t-l/T 
L tzmmm l . 5 n m©»7K»?SttOft#K^ 
3 1 ^fiKT^fc. 
[0 0 3 6] d©±3CUT^J«Snfc-fk^» 

**^»c*t«>TSlfc^-r. mifre>W%frt££5 
ic. HiSW 1 cofl;^®«#7>TK©Sji^-e«i39iufe 
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(10) 
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17 



18 



[oo3 7] a:*, *&m<D&o\z. {t^ytmmzmm 

i tm t 

CF 3 (CF 2 > 7 (CB 2 ) 2 -SiOCH 3 + BgO — CPgCCF^^CH^g-SiOH + CHgOB 



M^MO*8S2 (SI (a) ) TIBiC (ft; 

i-2) tc^TR^itff-r^o 

[003 8] 
Hbl] 



[0 0 3 9] 



CF 3 (CF 2 ) 7 (CB 2 ) 2 -SiOB 4- H0-3f# 



* ^ [fl:2] 



[0 0 4 0] ttot, ^COMSIc^D, 

Bifcmm*v&z>z.t&m2>o fc^wsmz* 

it¥i&mm*xz\z<<t£z> 0 as^^m^o 
7k#\z^mtem?)'j>fr<Lx&<&&&&2> 0 

x. iaiss^^ff^^7bfcapgfT^^x«^M 

[0 0 4 1] liB^SMTtty^n^i/^y^ 30 

miS&mtiVT. CFs (CF 2 ) 7 (CH 2 ) 2 S i (O 
CHs) s&mWztf. — ««C1S iXp (OA) <-p (Xte 
H, 7)l*)V&, 7)V^*is)V&, &yym7)V*)V& 
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